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Abstract: There is a lack of research on how perceptions about urban spaces are associated with
obesity. We surveyed 347 residents in a rapidly changing area of Detroit, Michigan about their
perceptions of urban amenities and the ambient environment. We use principal component analysis
to reduce the urban amenity and ambient environment variables to a manageable number. We use a
spatial error model to account for spatial autocorrelation. We find that more urban amenities are asso-
ciated with decreased obesity. A one-percent increase in residents’ perceptions of the availability of
urban amenities is associated with a 0.13 percent decrease in obesity. Adverse ambient environments
are associated with increased obesity. A one-percent increase in residents’ perceptions of adverse am-
bient environment quality is associated with a 0.12-percent increase in obesity. Addressing residents’
perceptions about urban spaces can provide planners with an additional tool to tackle obesity.
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1. Introduction

Many researchers agree that obesity is a serious threat to public health worldwide [1-3].
In the United States, the problem is severe. Between 1960 and 1962, 13 percent of American
adults were obese, a figure that rose steadily through 2009-2010 to almost 36 percent [4].
By 2015-2016, the figure was almost 40 percent [5]. Current linkages between obesity and
COVID-19 underscore the importance of addressing the issue and the potential role that
urban planning could play [6].

A growing number of publications within the literature have examined the relationship
between urban spaces and obesity. One strand of the literature has generally focused on
access to urban amenities, and has found that access to such amenities are associated with
a lower body mass index (BMI; e.g., access to healthful foods [7]. A smaller section of the
literature has examined how certain elements of the ambient environment, such as noise,
are associated with obesity. Both strands of the literature generally rely only on publicly
available, objective data. For clarity, we also avoid terms such as ‘physical environment’,
‘urban environment’, and ‘built environment’. ‘Urban amenities” is intended to capture
the everyday things that people can do when they live in urban areas, and ‘ambient
environment’ is meant to capture the surroundings or conditions in which residents live.

However, there is less research examining whether perceptions of urban spaces are
associated with obesity. In a review of 92 articles that address the relationship between
urban spaces and obesity, Mackenbach et al. (2014) found that only eight used subjective
measures, while an additional nine used a combination of objective and subjective measures.
However, subjective measures are growing in importance as part of a larger body of the
literature that takes a holistic view of health outcomes beyond objective measures of urban
spaces or personal characteristics [8]. This article adds to our understanding of the role
of perceptions by examining associations between obesity and residents’ perceptions of
walkability to urban amenities “in their neighborhood” and the quality of the ambient
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environment “in their community.” The analyses control for several objective measures of
urban spaces, socioeconomic characteristics, transportation usage, and length of residence.

In the case of urban amenities, we examine residents’ perceptions of walkability to
these amenities because walkability has emerged as an attribute that is associated with
positive health outcomes [9]. In the case of the ambient environment, we examine residents’
perceptions of factors such as dust, air quality, and blight because pollution can have
consequences that are related to obesity [10].

Data for the analyses come from a survey of 347 residents in an approximately one-mile
area surrounding a new light rail route in Detroit, Michigan. The results show that lower
levels of obesity are associated with residents’ subjective perceptions about the availability
of more urban amenities. The results show that higher levels of obesity are associated with
residents’ subjective perceptions of adverse ambient environmental quality. The effects of
perceptions about urban spaces on obesity are larger than the effects of direct measures to
certain urban amenities. These results contribute to a body of research in environmental
psychology that takes a broad approach to understanding public health outcomes [11]. The
findings have implications for how planners can employ perceptions of urban spaces to
promote good public health outcomes. This paper is part of a larger body of research that
is attempting to understand the implications of gentrifying neighborhoods in Detroit for
disadvantaged populations. The results are not intended to establish directions of causality
between access to urban amenities or quality of the ambient environment and obesity.

2. Background

The literature on obesity and urban planning has grown in recent decades. One strand
of the literature—which falls under the rubric of social ecology—builds on a much older
scholarship on how geography and local circumstances shape health outcomes. A second
strand examines how urban design shapes health outcomes. We will briefly describe these
two strands and their merger under environmental psychology. We will also note urban
planning’s emphasis on studying associations between obesity and objective measures of
urban spaces.

2.1. Social Ecology, the Image of the City, and the Role of Perceptions

The earliest scholarship on understanding how spaces can affect health outcomes can
be traced to the literature on the biological adaptation of organisms as a function of their
locations and habitats [12]. Later on, social ecology, the study of human-environment rela-
tionships [13], also considered the social milieu as a contributing factor for understanding
the effects of locations and habitats on biological outcomes. For example, Lewin (1951)
added the role of social, economic, and legal environments, while Barker (1968) emphasized
social settings. As the field of social ecology evolved in the 1970s, it focused on under-
standing how human-environment relations were mediated by cultural, institutional, and
social contexts, while incorporating new lessons on geographic determinism and biological
processes [13-16]. There are other theories of how people interact with their surroundings
including, for example, learning by observing [17] and intentions [18].

In parallel with advances in social ecology, the urban design literature addressed how
the design of urban spaces affects how people use them. This line of inquiry was spurred
by The Image of the City [19], though it can be traced further back to Tolman (1948). A central
issue in this strand of research is learning about urban spaces through the imageability
of paths, edges, districts, nodes, and landmarks [19] or through the physical attributes of
urban spaces, which, researchers argue, affect how people use them [20].

Social ecology and urban design merged under the umbrella of environmental psy-
chology, which addresses, among other issues, how urban spaces affect human behavior.
Central to the lens of environmental psychology are perceptions. In the interpretative
mode [11,21], humans process perceptions about spatial form to better understand how to
use and navigate urban spaces. In the evaluative mode, humans process perceptions about
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environmental quality to better understand potentially negative consequences to which
they might be exposed or positive attributes that might be beneficial [11,22].

The interest in perceptions has led to articles on how people perceive the built envi-
ronment and build mental maps [23], how perceptions lead to usage patterns, and how
these perceptions can affect the use of urban spaces that, in turn, can influence health
outcomes [24-27]. Much of this research centers on how these perceptions of urban
spaces influence physical activity, whether for recreation or everyday use [28], and is
based on the recognition that physical activity is mediated by perceptions about the built
environment [29]. For example, Ball et al. (2007) examined the relation between percep-
tions of environmental aesthetics and leisure walking and found that higher measures of
attractiveness were associated with more leisure walking [30].

Some of this research is directly related to BMI. For example, Boehmer et al. (2007)
found that subjective measures of land use and aesthetic conditions exhibited similarly
strong associations with obesity [25]. Tilt et al. (2007) found that BMI was lower as a result
of the interaction between objective measures of vegetation and subjective measures of
accessible destinations [31].

There could also be differences between the effects of objective characteristics and the
effects of perceptions; for example, Ma and Dill (2015; 2017) found that objective charac-
teristics and perceptions have different associations with the propensity to bike and the
frequency of bike use [31-35]. Furthermore, the precise physiological mechanisms through
which perceptions of urban spaces are formed and how they are related to obesity are not
understood, but they likely include several mechanisms. These include urban designs that
can affect stress as measured by cortisol or amylase [36,37], influence emotional responses
as measured by electroencephalography [38], or activate certain genetic markers [39]. (We
will not elaborate on these points, because this paper does not examine the mechanisms
through which perceptions of urban spaces affect obesity; it only examines associations
between the two. However, we will note in the conclusion that more studies are needed on
how people form these perceptions).

Despite the long history of papers on the importance of how residents perceive urban
spaces and despite the more recent research on the role of perceptions, most of the planning
literature on obesity has examined objective measures of urban spaces as predictors of
obesity. Of the 92 articles reviewed by Mackenbach et al. (2014), only eight studies
used subjective measures, and only an additional nine used a combination of objective
and subjective measures [40]. Furthermore, it is useful to account for both perceptions
and objective measures of urban spaces because, as Orstad et al. (2017) observe in their
review of the literature, perceived and objective measures of urban spaces are “related
but distinct measures” (p. 905), and “they account for unique variance in physical activity
behaviors” (920) [41].

2.2. Objective Measures of Urban Amenities and Obesity

A number of urban amenities have been found to be associated with obesity [9,42].
These measures are generally researched in the context of built form, where a favorable
built form is interpreted as one that promotes walkability to amenities. Walkability is
facilitated by higher densities, diversity in land uses, designs that encourage walking,
and nearby destinations, generally referred to as D variables [9,43,44]. D variables are
further characterized by mixed-use zoning, more intersections, multiple access points, and
public transportation. Most evidence on D variables shows that characteristics that increase
walkability reduce obesity, for example, as it relates to high street connectivity and the
density of intersections [45,46], though, for simplicity, researchers frequently use simple
measures of distance to urban amenities as proxies for walkability.

Results with regard to walkability are sometimes unexpected. For example, Ball et al. (2012)
found that in Glasgow, improved walkability was not associated with lower BMIs;
Lovasi et al. (2009) also found inconsistent relationships between walkability and BMI
in New York City. Some researchers attribute these ambiguous results to the roles played
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by socioeconomic status and age: lower-income and younger populations are more likely
to take advantage of increased walkability [47-49]. Furthermore, there may be scale effects:
county-level measures of D variables were associated with reduced BMIs [50], but postal
code measures showed smaller effects [51]. Taken together, these findings emphasize
that the results regarding D variables can be ambiguous when researchers use different
geographical scales or do not control for socioeconomic circumstances.

Researchers have also examined how the presence of supermarkets is associated with
reduced BMIs [7,42]. However, on the flip side of access to supermarkets that offer healthful
foods is access to low-cost fast or processed foods. The presence of more convenience stores
or fast food restaurants has been found to be associated with higher obesity [9], including
obesity among children [2]. In lower-income neighborhoods, their presence appears to
exacerbate the association [52], although other authors warn researchers to take more care
in how they define and measure access to food [53]. (For further evidence on how fast food
restaurants are associated with obesity in lower income neighborhoods [1,49,54]).

2.3. Ambient Environment and Obesity

An emerging body of evidence argues that environmental stressors are associated
with obesity. One concern is air pollution. However, because directly measuring this
factor is difficult and expensive, scholars have used traffic as an indicator of air pollution.
Jerret et al. (2014) found that by the time a child reaches age 10, traffic pollution can add
0.4 units to their BMI. Using the same data, McConnell et al. (2015) found that the effect is
compounded by the presence of secondhand smoke [55,56].

Traffic noise from roads [57] and aircraft [58] is also associated with obesity. While
the exact pathway is unclear, noise is believed to impair psychological, metabolic, and
immunological functions [57]. Other research has found that traffic noise might lead to
reduced physical activity [59] and reduced leisure time sports activities [60]. Other recent
articles in the literature consider the ambient environment as a second-order effect of the
built environment. For example, researchers have investigated how sprawl or the reliance
on private vehicles can lead to climate change, which in turn can affect health outcomes.

However, there is little research on how local-level ambient environments, or residents’
perceptions of them, are associated with obesity.

3. Materials and Methods

An area of one mile around a newly built streetcar on Woodward Avenue, the main
thoroughfare in Detroit (see Figure 1), was selected for study. This area was selected because
parts of it are rapidly gentrifying in a city that continues to experience population loss even
as some neighborhoods become wealthier and attract younger, white residents [61]. This
trend has implications for planning and policy in Detroit and other gentrifying cities that
are faced with continuing inequities.

In broad terms, socioeconomic circumstances and access to amenities and ambient
environmental quality vary in the study area. The study area contains a number of different
areas along Woodward Avenue, from a buzzing downtown to a catching-up midtown to
the nascent New Center to a considerably poorer North End neighborhood. The study also
includes areas of extreme poverty just a few blocks removed on the east and west sides all
along the north-south length of Woodward.

Participants were recruited by mailing notices to 2000 randomly selected residential
addresses within the study area. Addresses were obtained from a local marketing company
that maintains a database on occupied properties in Detroit. Interested residents called
the phone number on the notice to make an in-person appointment to take the survey.
Only one adult per household was permitted to take the survey. Participants were com-
pensated for their time with USD 75 gift cards, and they were paid when they returned a
log of their transportation usage after one week. Surveys were completed by 398 residents,
which resulted in 347 useable observations. The response rate of about 20 percent com-
pares well with rates in other published, planning-related research, for example, Chatman
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(2009, 20 percent), Lund (2006, 13.3 percent), Rodriguez et al. (2006, between 23.6 and
26.4 percent), etc. Data were collected between fall 2016 and spring 2017 [62-64]. The
survey was approved by the Institutional Review Board of Wayne State University.
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Figure 1. The location of participants, where the points are randomly offset to mask their exact
location (Woodward Avenue is shown to provide context about the distribution of the sample around
the main thoroughfare and new streetcar in Detroit).

Because using self-reported heights and weights to determine BMIs has been identified
as a shortcoming of prior research [7], we obtained these measures in person when the
participants came in to take the survey.

3.1. Questions about Urban Amenities and the Ambient Environment

Because this paper focuses on residents’ perceptions of amenities and the ambient
environment, we will elaborate on the treatment of these variables. Regarding urban
amenities, residents were asked to indicate whether they disagreed or agreed with certain
statements on a scale of 1 to 7, where 1 indicated strong disagreement and 7 indicated strong
agreement. These statements allow respondents to define their own neighborhoods, which
addresses a concern about the practice of defining neighborhoods based on the availability
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of data [65], even though those definitions may not reflect residents” own perceptions of
what defines their neighborhoods [66,67]. The statements, verbatim, were as follows:

There are plenty of places to shop within walking distance of my home.

There are enough places in my neighborhood where I can go for recreation or entertainment.

I can get most of my personal business (like banking, laundry, etc.) done within
walking distance of my home.

There are good restaurants within walking distance of my home.

These questions were left open to the respondents’ interpretation. For example, some
residents may count gas stations and liquor stores as among “plenty of places to shop.”
Similarly, we cannot rule out the possibility that residents may perceive fast food restaurants
as “good restaurants.”

Regarding ambient environmental quality, residents were asked to rank their level of
concern with a series of statements on a scale of 1 to 7, where 1 represented “not concerned”
and 7 represented “very concerned.” The questions, verbatim, were as follows:

How concerned are you about annoying odors due to air pollution in your community?

How concerned are you about black particles (black dust) falling from the air in
your community?

How concerned are you about the health effects of air pollution in your community?

How concerned are you about dust in the community affecting your home or car (e.g.,
dust on window ledges, dust on vehicle, etc.)?

How concerned are you about litter in your community?

How concerned are you about blight in your community (e.g., abandoned buildings,
broken windows, etc.)?

3.2. Other Control Variables in the Survey

The survey also included questions on socioeconomic characteristics that have been found
to be associated with obesity (see Orstad et al., 2017 for a summary of this literature) [41].
Socioeconomic data from the survey are consistent with data from the American Com-
munity Survey (ACS). Because of high coefficients of variation in ACS data at the census
block group level, we cannot make statistical comparisons between the data from this
survey and ACS data at the block group level. We note, however, that except for age,
all socioeconomic data obtained from the survey fall within the range of ACS data for
all surrounding block groups. We chose to examine ACS data at the block group level
because data at the next lower level of geography—the census block—are either missing or
have even higher coefficients of variation. The next higher level of geography—the census
tract—is much larger than the definition of neighbors of 500 m used in this article (see
later on in the article for a discussion of how neighbors are defined). We note, however,
that data from this survey also fall within the range of data for all census tracts within the
study area.

The survey also enquired about transportation usage because transportation usage
could be independent of spatial form in residents” immediate surroundings. Residents
may find their neighborhood walkable for one or the other amenity, but, for example,
because residents in Detroit may travel far distances for work, whether by private or public
transport or even walking [68,69], a reasonable expectation is that most residents” decisions
about transportation are independent of the immediate spatial form around them. This
spatial mismatch between jobs and residences in Detroit has been well-known for a long
time [70]. To be sure, the spatial mismatch hypothesis has been updated to the modal
mismatch hypothesis, where having a car can help ensure that low-income workers have
access to jobs in far-out suburbs [71]. Even so, the underlying situation remains the same:
metropolitan travel patterns can be unrelated to characteristics at the neighborhood level.
Thus, there is no reason to believe Detroiters’ choices about how they get to work is related
to their neighborhood-built characteristics. Such transportation choices can be associated
with obesity [72].
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Because data were collected between fall (September 2016) and spring (May 2017), we
used a dummy variable, fall/spring, to control for the fact that transportation habits might
be different during the winter. Furthermore, we account for how long respondents lived in
their homes because this factor may influence the effects of their neighborhoods on obesity.
This variable was included based on feedback from other readers of this article.

3.3. Data on Other Neighborhood and Built Characteristics

Other data on neighborhood and built characteristics were obtained from the ACS
(population), Detroit’s publicly available data portal (crime rates), and from publicly
available information on built characteristics (the location of restaurants, dollar stores,
supermarkets, and gas stations).

A point is warranted with regard to whether perceptions about urban amenities are
derived purely from objective measures, such as the location of restaurants, and, thus,
whether a model containing both sets of measures may over-control for these variables.
However, recent papers that examine how objective and subjective measures influence the
use of urban spaces argue that both sets of measures should be included in analyses. For
example, Ma and Dill’s (2015) results show that—at least as it relates to bicycling—"the
perceived environment and objective environment had different associations with bicycling.
This suggests that future research should include both measures when possible ... (248).”
See also Ma and Dill (2017) for similar points [32,33]. Furthermore, Orstad et al. (2017) ob-
serve in their review of the literature that perceived and objective measures of urban spaces
are “related but distinct measures” (p. 905) and that “they account for unique variance in
physical activity behaviors” (920) [41]. Here, we discuss only the distinction between per-
ceptions and objective measures as they related to urban amenities. We acknowledge that
perceptions about the ambient environment can be associated with objective circumstances,
but we do not have objective measures of the urban environment, and we do not consider
the latter in this research.

Summary statistics for the data appearing in Table 1.

Table 1. Descriptive statistics for variables used in regressions.

Minimum Maximum Mean Standard Deviation
Natural log BMI 2.79 3.93 3.34 0.21
Main variables of interest
Urban amenities -2.10 1.48 0.00 0.94
Ambient environment —2.07 1.09 0.00 0.94
Other built characteristics
Natural log distance (meters) to fast food restaurants 2.57 6.78 5.80 0.72
Natural log distance (meters) to liquor stores 3.18 6.79 5.58 0.76
Natural log distance (meters) to supermarkets 1.74 7.41 6.17 0.99
Natural log distance (meters) to dollar stores and gas stations 3.76 7.13 6.03 0.61
Transportation use
Automobile trips per week 0 53 12.07 11.41
Bus trips per week 0 64 3.62 6.97
Bicycle trips per week 0 20 0.83 2.65
Walking trips per week 0 60 572 7.44
Socioeconomic factors
Age 17 88 53.54 15.24
Female 0.57 0.496
Black 0.82 0.386
Married 0.14 0.343
Live alone 0.65 0.476
Household income 0 350,000 26,269 36,700
Associate’s degree or less 0.75 0.436
Census track population, thousands 2.72 29.95 11.53 512
Crime rate per 100 residents, Block Group 1.86 61.80 10.05 9.63
Additional control variable
Time in home, years 0.1 60.9 8.4 8.6
Fall/Spring 0 1 0.43 0.50
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3.4. Principal Component Analysis

Because of the large number of questions regarding urban amenities and the ambient
environment, we used principal component analysis (PCA) to reduce the answers to a
smaller number of variables. We used a varimax rotation in the PCA because this minimizes
the number of variables with high loadings, which in turn permits a more straightforward
interpretation of the factors. We retained factors whose Eigenvalues were greater than one
to use in the regression analysis. To corroborate the choice of the number of factors, we
examined the scree plot from the PCA and the amount of variance explained.

Because one set of variables clearly refers to urban amenities and the second set refers
to the ambient environment, we expected that the PCA would load the former on one factor
and the latter on a second factor. In this sense, we used PCA as a data-reduction technique
to reduce the number of questions on urban amenities and the ambient environment to one
manageable variable each.

3.5. Approach to Regressions

We investigated the use of spatial regression models because of the possibility that
obesity may be localized, in which case participants located close to each other may have
similar levels of obesity. There is reason to believe that people living near each other
may have similar levels of obesity because one person’s choices or circumstances may be
related to the choices or circumstances of people living close by, for example, decisions to
walk. If this is the case, the assumptions of independence of observations and uncorrelated
error terms in OLS regressions are violated and regression coefficients will be biased and
inconsistent. This violation could be accounted for by a spatial autoregressive (SAR) model
in which neighbors are assigned spatial weights.

Another possibility is that spatially correlated covariates are not included in the
model, in which case OLS regression coefficients will be inefficient. This violation could be
accounted for by a spatial error model (SEM), which accounts for spatial dependence in the
error term.

To select an appropriate model, we examined the log-likelihood, the Akaike info
criterion (AIC), and the Schwarz criterion (SC) of an OLS regression, a SAR model, and a
SEM. The SEM had the highest log-likelihood, the smallest AIC, and the smallest SC; thus,
it was the best-fitting model. We will discuss the results of this model only. The spatial
lag coefficient of the SAR was also not statistically significant, suggesting that neighboring
observations do not influence each other. (However, OLS regression was used to assess
whether there is multicollinearity in the data by examining the variance inflation factor
(VIF). The highest VIF (1.91 for the natural log of distance to liquor stores) is below the
commonly accepted threshold of 10 [73].

The SEM assumes that errors are spatially correlated in that errors in one observation
are correlated with errors in nearby observations [74]. The SEM is defined as:

y=XB+u

u=AWu-+¢

where ¢ is the uncorrelated error term that satisfies the normal regression assumptions, u
is the spatially correlated error term, and A is the strength of the spatial dependence. If
A # 0, an OLS regression will produce unbiased coefficients, but they will not be efficient,
and the estimated standard errors will be biased. The SEM treats spatial correlation as a
nuisance to be controlled for, and it has the effect of reducing the magnitude of coefficients
that would otherwise be obtained in an OLS model.

We used exploratory spatial correlation in ArcGIS to determine the first peak statisti-
cally significant level for Moran’s I of the natural log of BMI. This occurred at approximately
one-third of a mile (550 m). We used this distance to define neighbors as being within 550 m
of each other and to create a row-standardized weights matrix. Two of the observations
were outside this distance and were removed from the sample.
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The determination of neighbors via exploratory spatial correlations is distinct from
the questions that implicitly asked participants to define their own neighborhoods. The
former is a statistical construct that is used to identify an area that is experiencing clustered
phenomena, whereas in the latter case, participants may have no information about the
existence of spatial clustering. We used the natural log of BMI as the dependent variable.

4. Results
4.1. Principal Component Analysis

Following the rule of retaining factors whose Eigenvalues exceed 1, we retained
the first two factors of the varimax-rotated PCA. The variation explained by these two
factors totaled 70 percent—short of the recommended 80 percent for PCA. Still, the clear
way in which the neighborhood amenity variables loaded on one factor and the ambient-
environment variables loaded on a second factor (Table 2) suggested that it would work
well to use these two loadings to interpret the data. A scree plot suggested using a third
factor. However, only two variables (litter and blight) loaded strongly on the third factor.
Because it is generally recommended that a factor contain at least four variables, we decided
not to consider the third factor. Factor 1 shows high loadings for places to shop, places for
recreation and entertainment, getting personal business done, and good restaurants in the
neighborhood, which we collectively term urban amenities. Factor 2 shows high loadings
for odors, black particles, the health effects of air pollution, dust, litter, and blight, which
we collectively term the ambient environment. The natural logs of these two factors are the
main variables of interest in the regressions.

Table 2. Varimax rotated factors.

Variables Urban Amenities (Factor1) Ambient Environment (Factor 2)

Plenty of places to shop within walking distance of home 0.740

Enough places in their neighborhood for recreation

. 0.872
and entertainment
Can get most of their personal business (such as banking and 0.757
laundry) done within walking distance of their home ’
Good restaurants within walking distance of their home 0.854
Annoying odors due to air pollution 0.832
Black particles (black dust) failing from the air 0.878
The health effects of air pollution in their neighborhood 0.925
Dust affecting their home or car 0.852
Litter 0.802
Blight 0.793

4.2. Spatial Error Model

The SEM results appear in Table 3. Lambda is statistically significant at the five-percent
level, which means that there is spatial dependence between the error terms. As noted
earlier, the SEM can only reveal clustering in the error term; it does not reveal the reasons
for the spatial effect. Nonetheless, using the SEM accounts for the nuisance effect of the
spatial clustering that would otherwise produce incorrect standard errors in an OLS model.

4.3. Regression Results

Main variables of interest. The results for urban amenities and the ambient environment
confirm the underlying research hypotheses. A one-percent increase in residents’ percep-
tions of the availability of urban amenities is associated with a 0.13-percent decrease in
obesity. A one-percent increase in residents’ perceptions of adverse ambient environment
quality is associated with a 0.12-percent increase in obesity. Because environmental quality
was measured in terms of how “bad” it was, this result may also be interpreted as showing
that a one-percent improvement in perceptions of environmental quality is associated with
a 0.12 percent reduction in obesity. Both results are significant at the five-percent level.
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Table 3. Results of the spatial error model.

Variable Coefficient Level of Significance
Constant 1.434 ok
Main variables of interest
Urban amenities —0.134 o
Ambient neighborhood environment 0.116 **
Other objective measures of urban amenities
Natural log distance to fast food restaurants —0.044 el
Natural log distance to liquor stores 0.026 *
Natural log distance to supermarkets 0.020 **
Natural log distance to dollar stores and gas 0.006
stations '
Transportation use
Automobile trips per week 0.002 **
Bus trips per week —0.001
Bicycle trips per week —0.001
Walking trips per week 0.000
Socioeconomic factors
Age 0.001 *
Female 0.060 il
Black 0.110 e
Married —0.082 **
Live alone —0.039
Household income 0.000
Associate’s degree or less 0.052 *
Census track population, thousands —0.001
Crime rate per 100 residents, Block Group 0.000
Additional control variable
Time in home 0.000
Fall/Spring 0.002
Lambda —0.363 **

*** Significant at the one-percent level. ** Significant at the five-percent level. * Significant at the 10-percent level.

To facilitate comparisons with other continuous variables below, we examine how
changes in BMI are associated with a 10-percent change in the main independent variables.
A 10-percent increase in perceptions about urban amenities is associated with a 1.26-percent
reduction in obesity, while a 10-percent improvement in perceptions about environmental
quality is associated with a 1.21-percent reduction in obesity.

Other control variables. Stand-alone measures of built characteristics: The results
for the built environment provide evidence to support previous research. However, the
substantive effects are smaller than those of the perceptions about urban amenities and
the ambient environment. For example, a 10-percent increase in distance away from a
fast-food restaurant reduces obesity by 0.42 percent (significant at the one-percent level).
A 10-percent increase in distance from supermarkets increases obesity by 0.19 percent
(significant at the five-percent level). The magnitudes of the results for fast food restaurants
and supermarkets are about three and six times smaller, respectively, than the results
for perceptions about either urban amenities or the ambient environment. These results
point to the central finding of this paper: subjective perceptions of urban amenities can be
more important than objective measures. (We cannot make similar comparisons between
subjective perceptions and objective measures of the ambient environment because we do
not have objective measures of the ambient environment).

Transportation choices: Of the transportation choice variables, only the number of
automobile trips per week is statistically significant. Every additional automobile trip per
week is associated with a 0.2-percent increase in obesity. A person who takes the mean
number of automobile trips per week (12 trips) will reduce their obesity by 2.4 percent if
they decide to stop using automobiles altogether (of course, this might be accompanied by
increased walking).
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Socioeconomic factors: The socioeconomic characteristics perform as expected, and
their effects can be substantial. Obesity levels are about 6.2-percent higher for women
and about 11.6-percent higher for African Americans. Both results are significant at the
one percent level. Being married reduces obesity by about 7.8 percent, significant at the
five-percent level. Having an associate’s degree or less increases obesity by 5.3 percent,
though this result is significant at the ten-percent level. The length of time living at the
current residence was not statistically significant. As noted earlier, based on other feedback
the length of time living at the current residence was included as an independent variable.
However, including this variable did not change the magnitude or direction of any of the
other independent variables.

5. Discussion

The results of this research contribute to the growing literature on how perceptions
about urban places are associated with health outcomes, in this case obesity. We acknowl-
edge that this study might be limited by the fact that it was performed in a small area of
Detroit, and more studies nationwide are needed to corroborate the results. Furthermore,
we do not intend to suggest that the small effects of objective measures of distances to
certain urban amenities mean that distances to these urban amenities are unimportant, that
the number of supermarkets in neighborhoods is inconsequential, or that planners should
be indifferent to the presence of more fast food restaurants, etc. However, encouraging
a supermarket here or making it more difficult for a fast food restaurant to build there
is not enough. Instead, addressing obesity requires that planners keep their eyes on the
bigger picture: creating neighborhoods in which residents can accomplish a range of daily
tasks, creating neighborhoods that are environmentally healthy, and working to ensure that
residents’ perceptions about their neighborhoods are consistent with these improvements.
Of course, changing perceptions may be difficult, but we suggest that it is probably easier
to change perceptions than to encourage full-service supermarkets to locate within walking
distance of residents” homes, or to move fast food restaurants out of the neighborhood.

The underlying finding of this research is that perceptions about the availability of
urban amenities and the quality of the urban environment are more important than the
actual distances to amenities and, perhaps, the actual quality of the environment (as noted
earlier, because we do not have objective measures of the ambient environment, we cannot
say for certain that perceptions of the ambient environment are more important than
objective measures of it).

Perceptions affect how people “obtain, code, save, recollect, and decode information’
about locations in urban spaces [21]. In the case of urban amenities, perceptions that can
lead to the creation of cognitive maps have been associated with legibility, the degree
to which the location of and routes to these amenities are learned, remembered, and
achievable [75]. Legibility, of course, has many implications for planning, particularly as it
relates to residents” knowledge of available urban amenities and the ability to easily locate
and go to these amenities, preferably by walking. In this sense, the intelligibility of urban
spaces—defined as the capacity of urban spaces to provide clues about the neighborhood
as a whole [76]—is critical. Several authors have identified it as important in encouraging
walking, and Long and Baran indeed found that in more intelligible neighborhoods, people
are better able to identify paths to destinations.

How can urban spaces provide intelligibility to increase walking by improving per-
ceptions about the availability of urban amenities and ambient environmental quality?
Generally, the literature identifies four factors that lead to the development of spatial
knowledge: individual characteristics, basic familiarity with the surrounding space, the
urban space itself, and the means of acquiring knowledge [77]. The latter two are con-
sidered external to individuals and have spawned research on how they can be used to
encourage walking.

When discussing how to encourage walking to urban amenities, researchers refer to
the discrete and relational properties of urban space. The former refer to the five imageable
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elements of paths, edges, districts, nodes, and landmarks [19] and the characteristics that
make them memorable, such as the width of paths or the color of pavements [77]. The latter
refer to the organization between and within various elements of urban spaces, including
destinations [78]. Of course, perceptions about distances to urban amenities might not be
accurate. Krizek et al. (2012) found that businesses need to be within a five-minute walk for
residents to perceive them as available [79]. The good news is that Krizek et al. found that
urban residents consistently overestimated distances to destinations. Altering residents’
perceptions by making it clear to residents that they are closer to destinations than they
realized might help increase walking to these destinations.

It is outside the scope of this article to discuss precisely how to design urban spaces to
encourage walking by increasing perceptions that urban amenities are available. We simply
reiterate the importance of design in doing so and refer readers to the many articles that
address these aspects of urban design [23,80]. We also note the intriguing possibility that
technology can be used to inform and influence perceptions of urban spaces and thereby
encourage walking [20]. Further research into the physiological mechanisms that govern
how perceptions of urban spaces are formed and how they are related to obesity could also
be helpful.

In the case of the ambient environment, it could be that cleaner environments are
simply more welcoming. In this case, addressing perceptions about the quality of the
ambient environment may sometimes require concrete action—for example, removing
blight and litter. In other instances, planners may have less control, as in the case of air
pollution from other political jurisdictions.

Addressing residents’ perceptions about urban spaces provides planners with an
additional tool to tackle obesity. Perception about urban spaces can have larger impacts on
obesity than actual objective measures, at least in the case of urban amenities. As noted
earlier, this paper establishes only associations between perceptions of urban spaces and
obesity. In a subsequent paper, we will seek to establish directions of causality between
urban spaces and obesity.
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